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m THE CLAIMS 

The cuirent claims follow. For claims not marked as amended in this response, any 
difference in the claims below and the previous state of the claims is unintentional and in the nature 
of a typographical eiior. 

1- (Currently Amended) A mixing circuit comprising: 

one or more switching devices performing svritching mixing of input signals with haimonic 
gating suppression of harmonic responses to the switching mixi ng, wherein at least one of Ae 
switching devices switches a first and a second differential transistor pair off for a period between 
each period during whic h one of the first and the second differential transistor pairs is switched on : 
and 

a capacitive load coupled to the one ox more switching devices and forming a low pass filter 
operating on an output of the one or more switching devices. 

2. (Original) Tlie mixing circuit according to claim 1, wherein die one or more switching 
devices comprise two differential transistor pairs controlled by local oscillator signals to perform the 
switching mixing and harmonic gating suppression. 



3. (Currently Amended) The mixing circuit according to claim 2, wherein the local 
oscillator signals altemate switching a first differential transistor pair on for two periods in 
succession with switching a second differential transistor pair on for a single periodr 
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tho fiTGt and o ooond difforontial tranaiptor pairs off for a poriod b e ftve e n oaoh period dming whi^ 
ono of the first ond flooond differ e ntial tmnflistors pairg is swtohod on , 

4. (Original) The mixing circmt according to claim 1 , wherein liie capacitive load further 
comprises: 

a network of switched load capacitors; and 
an integration capacitor, 

wherein the switched load capacitors integrate output current from the one or more 
switching devices for a period, sample an output voltage of the switched load capacitors following 
the period and transfer charge based on the sampled output voltage to the integration capacitor, and 
dump all accumulated charge. 

5 . (Original) The mixing circuit according to claim 4, wherein the network of switched load 
capacitors is controlled by signals having a clock fiequenoy of two-thirds of a frequency of the 
output current and a duty cycle of one-third of a period of the output cuixent. 

6. (Original) The mixing circuit according to claim 1 , further comprising: 

switches demultiplexing a double sideband output signal from the one or more 
switching devices into a baseband output signal. 
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7. (Original) A receiver including the mixing circuit according to claim 1^ the receiver 
ilirther comprising: 

a low noise amplifier coupling a received signal to the mixing circuit; and 
at least one filter coupled to an output of the mixing circxiit. 

8. (Original) A conmiunications system including the mixing circuit according to claim 1, 
the commuxiications system further comprising: 

a transmitter, and 

a receiver including the mixing circuit and receiving a signal from die transmitter, 
wherein the mixing circuit operates on the signal received from the transmitter. 

9. (Curreixtly Amended) A method of operating a mixing circuit comprising: 
employing one or more switching devices to perform switching mixing of input signals with 

hannonic gating suppression of harmonic responses to the switching mixin g, wherein at least one of 
the switching devices switches a first and a second difTerentifll transistor pair off for a period 
between each p eriod during which one of the first and the second dTfFerftTittal tranRistor pairs is 
switched on : and 

driving a capacitive load coupled to the one or more switching devices and forming a low 
pass filter operating on an output signal from the one or more switching devices with the output 
signal. 
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1 0. (Original) The method according to claim 9, wherein the one or more switching devices 
comprise two differential transistor pairs controlled by local oscillator signals to perform the 
switching mixing and hannonic gating suppression, 

1 1 . (Currently Amended) The method according to claim 1 0, wherein the local oscillator 
signals alternate switching a first differential transistor pair on for two periods in succession with 
switching a second differential transistor pair on for a single perio d, switching both the first and 
aooond diftercntiQl tf ansirtor poirQ ojfffor a period b e tween each poriod during which one of tho first 
and oocond diflForontial transi s tora poira io a^itohod on . 

12. (Original) The melhod according to claim 9, >;^erein the capacitive load further 
comprises: 

a network of switched load capacitors; and 
an integration capacitor, 

wherein the switched load capacitors integrate output current fi:x>m die one or more 
switching devices for a period, sample an output voltage of the switched load capacitors following 
the period and transfer charge based on the sampled output voltage to the integration capacitor, and 
dump all accumulated charge. 
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13. (Original) The method according to claim 12, wherein the network of switched load 
c^aoitors is controlled by signals having a clock fiequency of two-thirds of a frequency of the 
output current and a duty cycle of one-third of a period of the output current. 

14. (Original) The method according to claim 9, further comprising: 

demultiplexing a double sideband output signal from the one or more switching 
devices into a baseband output signal. 

15. (CxJirently Amended) A phase alternating mixing circuit comprising: 
an input stage receiving differential input signals; 

a mixing stage receiving a differential input current representative of the Input signals, Ae 
input stage comprising first and second differential transistor pairs switched under the control of first 
and second local oscillator signals, respectively, to perform switching mixing on the input current 
with harmonic gating suppression of harmonic responses to the switching mixin g, wherein the first 
differential transistor nair is switche d on for a first period, off for a second period, on for a third 
period, and oflFfor a fourth period while the second diff erential transistor pair is switched ofFfor the 
first, second and third p eriods and on for a portion of the fourth period equal to the first and third 
periods: and 

a capacitive load cox^led to the switching stage and forming a low pass filter operating on an 
output of the switching stage. 

-6> 



APR. 30. 2007 3: 17PM 



PAGE 8/16 * RCVD AT 413012007 4:16:36 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/0 * DNIS:2738300 * CSID: * DURATION (mm-ss):02-22 



APR. 30. 2007 3:17PM 



NO. 0315 P. 9 



Docket No. P0S718 (NATI15-05718) 
SSIUALNo. 10/688,842 
Patibnt 

1 6. (Currently Amended) The phase alternating mixing circuit according to claim 15, 
wherein the first and second local oscillator signals producing a switching pattern in which 

th e first diffcrontial - transiatQr pair ia Qvritched on for a first period, off for a sooond 
period^ on for a third period, and off for a fourth period w^hile - tho socond diffiar e ntiol transistor pair is 
switohod off for the first, oocond and third periods and on for a portion of tho fourth peri od cquol to 
the first and third p eH^d&? 

the fourth period mcIudesiHg two periods equal to the second period during which 
both the first and second differential transistor pairs are switched off. 

1 7. (Original) The phase alternating mixing circuit according to claim 1 6, wherein outputs of 
the first and second differential transistor pairs are cross-coi^led, the first and second differential 
transistor pairs producing double sideband output signals. 

18. (Original) The phase alternating mixing circuit according to claim 17, wherein the 
capaoitive load further comprises: 

first and second networks of switched load capacitors connected respectively to first 
and second outputs of the mixing stage, the first and second networks switched by signals having a 
clock frequency of two-thirds of a frequency of the double sideband output signals and a duly cycle 
of one-third of a period of the double sideband output signals; and 
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integration capacitors each connected to one of the first and second outputs of the 

mixing stage. 

19. (Original) The phase alternating mixing circuit according to claim 18, further 
comprising: 

svvitches demultiplexing the double sideband output signals from the one or more svritching 
devices to produce a baseband output signal. 

20, (Original) The phase altematibog mixing circuit according to claim 19, wherein each 
network of switched load capacitors includes three capacitors. 
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